INTRODUCTION
It is well known that a certain number of stationary free boundary problems can be written, directly or after some manipulations, as an elliptic variational inequality. The usual finite element approximation will then, in gênerai, provide a séquence u h (x) convergent to the exact solution u(x) of the variational inequality as h tends to zero. Hence, from the knowledge of u h (x) one tries to have information on some " approximate free boundary ". However, the usual estimâtes on the rate of convergence of u h (x) to u(x) (in the// 1 -norm or in the I e0 -norm) do not yield, by themselves, any estimate on the rate of convergence of the ^ree boundaries.
In the present paper we discuss, for the sake of simplicity, the following " model problem " * jind UG K such that a(u, v -M) > (ƒ, v -M) VÜ e K , ' (1 
4) Jn
and where Q is a bounded domain in R", ƒ is an element of L 2 (Q) bounded from above by a négative constant f(x) < c{j) <0a.e.inQ, (1.5) and g is a nonnegative function in H 1/2 (ôQ) n We show that if the finite element approximation of (1.1) vérifies the discrete maximum principle then the discrete solutions of (1.1) " leave " the obstacle (zero in our case) with a certain " minimum speed ", showing a behaviour completely similar to the one proved, for the exact solution, by Caffarelli [2] , By means of this " minimum speed " property, added to some regularity assumptions on u(x) and to known L°°-estimates for the finite element approximation, we are then able to prove quasi-optimal error bounds (in measure and in distance, foliowing different regularity assumptions on u(x)) for the approximation of the free boundaries.
FINITE ELEMENT APPROXIMATIONS
Assume for the sake of simplicity that Q is a polyhedron in M n and let { TS f c } h be a family of décompositions of Q into w-simplexes of diameter ^ h. We assume that the family { TS h } h is regular and quasi-unijorm in the following sensé : for any 7S h and for any S e TS fc , let P be a vertex of S, F S (P) the opposite face in S, and n s (P) the hyperplane containing F S (P) ; we set
and we assume : 39 > 0 s. t. V/i > 0 , VS e 15,,, VP e S,
Remark : The assumption of regularity and quasi-uniformity of the family {*<g h } h can be written in many different equivalent ways (see for instance [4] 
K h = Wg n { t; 11; 2s 0 in fl } (2.5) and we consider the discrete problem :
We shall now briefly discuss some well known property of'the solution u h f (2.6). T defined by of (2.6). To this end we introducé in W h the canonical basis <f/[, cj)^..., <\> It is well known (and easy to check !) that if P l is a node (i.e. a vertex of 1SJ then
Setting now :
14) it is easy to see that (2.6) can be written as : find U u ..., U Nih) such that :
THE DISCRETE MAXIMUM PRINCIPLE (D.M.P.)
In this section we shall recall some known results on the discrete maximum principle in a form which is convenient for the following section. We shall also discuss some natural properties of the " discrete Laplacian " of a function n of type X *?• From now on we shall assume that for every h > 0 the décomposition lo h satisfies the following condition :
For ail S e T> h and for ail vert ex Ps S the projection ofP on the opposite 1
[ (3.1) hyperplane n s (P) f ails in the closure of the opposite face F S (P). \
Remark : In the two dimensional case (3.1) requires that all the angles arê
The following proposition is well known (see for instance [3] , [4] , [5] ). PROPOSITION 
3.1:
Assume that 7S h satisjies (3.1) and let P t and P } be two nodes with an n-simplex S in common. Then
i (3.2)
It is also well known that from (3.1) one can dérive the following additional properties. THEOREM 
3.1:
Assume that ^h satisfies (3.1). Then the " stiffness matrix " A defined by (2.14) has the following properties : For this we remark first that for P # Q we have we get Remark : Formula (3.12) merely expresses the fact that the " Laplacian of OQ is bounded and strictly positive, as naturally does Aa Q (x).
APPROXIMATION OF THE FREE BOUNDARIES
Let now u(x) be the solution of the continuous problem (1.1); we set , (4.7)
moreover, iff is smooth :
VX 3e x (X) 3c x (X); Ve < ;
ijfinally F% is locally Lipschitz for some K compact, X c: Q then : Remark : Note that (4.10) is immédiate if one assumes ƒ and u in C°(Q) ; (4.11) and (4.12) are also easily proved in many particular cases. We shall now prove that a property of type (4.10) holds for the discrete solution u h (x) of (2.6). We may now apply Theorem 3.2 and see that w h (x) has its maximum on a node, say P fc , on ôD. Clearly ^(P fe ) > 0, so that u h (P k ) > 0 and hence P k $dD + ; it follows that
On the other hand, w h {P k ) > 0 also implies We shall assume from now on that an L 00 error estimate is known for u{x) -u h (x) of the type : , [6] , [7] , [8] .
The following lemma will be used in the estimate of the rate of convergence of the free boundaries. The following theorem gives an estimate for the measure of the symmetrie différence Q + -r-O+ under the regularity assumption (4.11). • This gives already some kind of estimate on the " distance " between Q + and Q+. In order to have better informations we need the stronger assumption (4.12). 
